Survey of data in sports

Maxime Cauchois

Stanford University

maxcauch@stanford.edu

April 3, 2019

Maxime Cauchois (Stanford University) Data in sports April 3, 2019



Overview

@ Data is everywhere in sport...

© How to make the most of it?
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What use for data?

Evaluate a player’'s performance: which ones should play?

Predict a sport’s outcome: what team is better than the other?

Analyze the economy surrounding a team: what decisions should |
make as a GM?

@ Design an in-game strategy: who should shoot the ball, what play
should | call, which point should | focus on?
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Team data: a NBA case

Net (Per 100 Poss)

Rk Lineup MP FG% | 3P | 3PA  3P% eFG% FT | FTA |FT% PTS  ORB ORB%| DRB DRB% TRB TRB% AST | STL
1 T.Ariza | p. Beveriey | J. Harden | D. Howard | D. Motiejunas  360:56 +.033 +53 495 +.068 +.066 +1.8 +5.1 -007 +107 +1.1 +37 431 +37 420 +47 +23 00
2 T. Ariza | P. Beverley | . Dorsey | J. Harden | D. Motiejunas  174:17 ~043 43.6 +169 -070 -026 +3.0 +42 -015 +56 +56 404 -10 +0.4 +24 456 +18 +12
3 T. Ariza | P. Beverley | ). Harden | T. Jones | D. Motiejunas 156:50 004 413 +7.2 -048 +.007 +56 +69 -004 -07 -27 63 -32 63 -30 67 -11 -03 -13 +09 -18
4 T.Ariza | P. Beverley | ). Harden | D. Motiejunas | J. Smith 99:57 060 42.6 +8.7 -018 -045 +4.6 +56 +.007 -41 0.0 -59 97 -59 -48 -11.8 -36 +15
5 T.Ariza | P. Beverley | ). Harden | D. Howard | . Smith 92:17 085 +1.9 +14.0 -122 -073 2.3 +0.9 -126 -17.4 -0.4 50 -62 -5.0 3.6 -8.2 -8.0 +0.9
6 T.Ariza | J. Harden | D. Howard | T. Jones | J. Terry 84:33 +.066 +7.6 +10.8 +.173 +.115 483 +7.8 +.083 +169 42 4.4 +52 4.4 406 +1.4 +34 +17
7 C. Brewer | 1. Harden | T. Jones | 1. Smith | 1. Terry 76:45 4113 +46 11 +170 +.145 479 +7.8 +.082 4217 7.8 9.9 465 99 -0.9 -1.9 +10.2 +25
s | T. Black | 3. Harden | D. Motiejunas | 1. Terry 71:20 4.086 +7.9 488 +151 +.131 423 +1.0 +.083 4239 +37 +12.8 +114 +128 477 +167 424 50
° | C. Brewer | D. Motiejunas | J. Smith | J. Terry 57:25 4.031 +3.9 470 +.043 +.05¢ 421 +4.0 -045 499 42 7.8 28 78 -32  -64 +115 +16
10 | L Canaan | ). Harden | D. Howard | D. Motieiunas s5:48 4108 +4.5 425 +.141 +.142 49.1 +13.6 +.037 4203 3.8 -4.4 422 -4.4 -09 -19 -48 -08
11 | C. Brewer | T. Jones | ). Smith | . Terry 53:29 +.061 +8.3 +17.4 +.089 +.111 09 +55 -250 +147 -6.4 -10.2 -28 -10.2 -4.6 -85 +4.6 -09
12 | B Beverley | T. Black | J. Harden | D. Motieiunas 51:09 +.020 +8.0 +85 +.167 +.069 55 -8.6 +.082 +09 -33 43 +17 43 -10 23 -25 -18
13 er | 3. Harden | D. Motiejunas | J. Smith | J. Terry 50:40 4103 +58 495 +.091 +.137 437 +7.5 -071 4282 30 66 17 -66 24 60 +7.6 +69
14 C. Brewer | 1. Dorsey | 1. Herden | P. Prigioni | 1. Smith 45:29 035 0.9 +7.4 -135 -045 +13.4 +267 -145 +133 +14.4 +19.9 03 +19.0 +7.1 +146 08 +50
15 T. Ariza | ). Harden | D. Motieiunas | K. Papanikolaou | 1. Terry  42:49 +.021 +6.7 4218 +.099 +.060 4246 482 0.4 405 425 +0.5 +0.6 +L1 462 -43
16 T. Ariza | C. Brewer | D. Howard | P. Prigioni | 1. Smith 41:30 4200 +15.0 +.146 +1.3 463 -.027 +.147 215 +40.0 47.5 +15.8 +8.8 +15.8 +8.1 +165 +11.3 +3.8
17 T. Ariza | ). Harden | D. Howard | D. Motiejunas | J. Terry 41:07 +8.6 +6.1 +.076 +2.6 +4.6 +.065 +.090 -324 +7.9 403 +2.6 +53 426 +3.5 481 +10.4 +1.8
18 T. Ariza | P. Beverley | J. Harden | T. Jones | L. Smith 40:45 19 4.1 +.040 +8.2 +137 +.121 +.087 S013 +8.2 -145 224 59 224 -10.1 -19.0 +0.3 +2.6
19 P Beverley | C. Brewer | ). Harden | D. Motiejunas | 1. Smith  38:33 +2.8 -12.8 +.099 -3.8 -11.5 -006 +.084 4054 +0.1 50 65 +8.2 65 +12 +26 -17 7.0
riza | J. Harden | D. Motieiunas | J. Smith | ). Terry 37:46 +4.8 +18.1 -036 +7.2 +187 +014 -012 035 +8.6 458 +17 8.8 +17 -L4 29 -1.0 +1L1
Team Average +.001 +4.1 +10.1 +.026 +.026 -036 +3.6 -02 -03 00 -03 0.1 -02 +0.9 +0.6
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A look at individual data

- as 50 54 mo  wse s

Figure: NBA 2018-2019 Individual Performance

Major Question
Do they tell you everything of a player's actual performance?
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In-game strategy with data
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Analysis of the 2 for 1 strategy
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Visualizing it is crucial!

Swing Rate - Bats: Right
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Solving estimation problems

Bayesian Estimate of the NBA's Most Accurate 3-point Shooters
excluding 94-95, 95-96, and 96-97
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Figure: Estimation of the real 3-pt percentage of NBA players
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What is the value of a player?
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Figure: TransferMarkt Estimation of soccer players
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When should you start your coaching?

22 4
—e— ENG v
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Goal scoring frequency (%)
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Time (min)

Fig. 2 The frequency of goals scored in each of the six 15-min
intervals of the matches in each European league between the
2008-09 and 2010-11 competitive seasons (ENG black circles
English premier league, FRA white circles French football Ligue I,
ITA black triangles Ttalian Serie A, SPA white triangles Spanish
football Liga)
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Can you predict injuries?

dror

Distance in meters covered during the training session

dusr

Distance in meters covered above 5.5m/s

dmer
drnr
dimit/m

dexp

Distance in meters covered at metabolic power
Distance in meters covered by a player with a Metabolic Power is above 25.5W/Kg
Distance in meters covered by a player with a Metabolic Power is above 25.5W/Kg per minute

Distance in meters covered above 25.5W/Kg and below 19.8Km/h

Acc,

Number of accelerations above 2m/s2

Accs

Number of accelerations above 3m/s2

Dec,

Number of decelerations above 2m/s2

Dec;

Number of decelerations above 3m/s2

DSL

Total of the weighted impacts of magnitude above 2g. Impacts are collisions and step impacts during
running

FI

Ratio between DSL and speed intensity

Age

age of players

BMI

Body Mass Index: ratio between weight (in kg) and the square of height (in meters)

Role

Role of the player

PI

Play
time

Number of injuries of the players before each training session

Minutes of play in previous games

Games

Number of games played before each training session

https://doi.org/10.1371/journal.pone. 0201264 1001
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Can you even predict instantaneous plays?
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It has an impact!

The average number of 3-point shots taken per game in the NBA
30 three-pointers
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The End
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